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(54) Title: GALLERY RETAINER 



(57) Abstract 



A gallery retainer is provided having an axial bore (14) through which 



is fitted a bushing (16). The bushing (16) has radial slots (28) which interface 
with a detent mechanism (30) formed in an angular bore (32) drilled through 
the axial bore lower wall (33) from a rear face (21) of the retainer. A rotation 
limiting mechanism (38, 40 and 42) is formed near the front face (22) of the 
retainer in the axial bore (14). The retainer provides for maximization of 
material thickness at the retainer's critical load bearing areas while reducing 
the overall material volume. 
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BACKGROUND OF THE INVENTION 

Galley retainers, also known as one-quarter turn retainers are currently used in aircraft 
interiors, usually within galley structures, to position and retain moveable items. The moveable 
items may include galley doors, drawers, work tables, utility carts and trays. Typically, the 
retainer is rotated from a locking position blocking the path and thus the movement of the 
moveable item to a position not interfering with such path. With the retainers in an unlocked 
positioned, items can be removed from or inserted into their respective, safety positions. With 
the retainers in the locked position, the items are held in a safety position to prevent undesired 
movement. Typically galley retainers consist of a body from which extends an arm. 

Currently available galley retainers do not fully consider the minimization of mass and 
weight, and the maximization of strength, ergonomics and styling for their intended application. 
As a result, many retainers are prone to premature failures. To account for such failures, and 
because of the design of the currently available galley retainer componentry, more mass and 
proportional weight is added to the retainers to withstand the required stress loads. As a result, 
such retainers have increased weight. This additional weight is undesirable in an aircraft which 
may have over 80 retainers. 

A further drawback with currently available galley retainers is that they are more difficult 
and expensive to manufacture and assemble due to their more complicated design. 

Consequently, a galley retainer is needed to address the problems associated with 
currently available retainers. Thus, a galley retainers is desired that is able to withstand 
operational loads, be economically functional, have reduced weight and be easier and less 
expensive to manufacture. 

SUMMARY OF THE INVENTION 

A gallery retainer is provided having a body and an arm integrally extending from the 
body. A bore is formed axially through the body. A bushing is inserted into the bore. A detent 
mechanism is formed by drilling an angular bore through a surface of the axial bore from the rear 
face of the retainer, i.e., the surface of the retainer facing the moveable item to be retained when 
the retainer is installed in a gallery. A spring and ball bearing all fitted in the angular bore 
forming the detent mechanism. The detent mechanism allows the retainer to rotate relative to 
the bushing to various desired positions at which the detent mechanism engages slots formed on 
the bushing. A rotation limiting mechanism is formed in the axial bore near the front face of the 
retainer. The rotation limiting mechanism includes an arcuate groove formed on the inner 
surface of the bore near the front face of the retainer. In this regard, the thickness of the bore 
upper wall near the rear face of the retainer which is the load bearing portion of the wall is kept 
to a maximum so as to minimize cracking or failure of such wall. The rotation limiting 
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mechanism comprises a ball bearing seated in 
riding in the arcuate groove formed in the axial 
limiting mechanism is formed may be swaged 



PCT/US99/07938 

the groove formed on an end of the bushing and 
bore. The end of the bushing where the rotation 
to retain the bushing and ball bearings in place. 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a partial cross-sectional view of a prior art retainer. 

FIG. 2 depicts a cross-sectional view of the body with integrally extending arm of another 
prior art retainer. 

FIG. 3 is a cross-sectional view of the retainer body with integrally extending arm of the 
retainer of the present invention. 

FIG. 4 is a front view of the retainer body with integrally extending arm shown in FIG. 

3. 

FIG. 5 is a cross-sectional view of a retainer whose body and arm are shown in FIG. 3. 
FIG. 6A is a partial cross-sectional side view of the bushing incorporated in the retainer 
shown in FIG. 5. 

FIG. 6B is a cross-sectional view through the slots of the bushing shown in FIG. 6A. 

FIG. 6C is a front view of the bushing shown in FIG. 6A. 

FIG. 6D is an end view of the bushing shown in FIG.6A. 

FIG. 7 is a cross-sectional view of the cap used in the retainer shown in FIG. 5. 

DETAILED DESCRIPTION 

A typical galley retainer shown in FIG. 1 consists of body 110 and arm 1 12. A stud 1 14 
is fitted through an opening 1 16 in the body of the retainer. The stud penetrates a rotating cam 
1 1 8 fitted in a machined out section 120 on the a rear face 122 of the retainer. The rear face of 
the retainer is the surface of the retainer which faces the moveable object being retained when 
the retainer is installed in a galley. Two pins 123, only one of which is shown in FIG. 1, extend 
outwardly from the cam in a direction away from the retainer rear face. To install the retainer, 
the stud portion 125 protruding beyond the retainer rear face is threaded to a threaded hole in the 
galley and the pins are simultaneously inserted in other holes in the galley. When in a locking 
position, the retainer arm serves to block and thus prevent the movement of movable objects 
toward the arm. Consequently, impact forces are imparted on the rear face of the arm by the 
moveable object as shown by arrows 124. These impact forces are substantial. They can often 
exceed 2300 lbs. Because a portion of the body is machined out to receive the cam, it is 
weakened. Consequently, cracks 126 form at the weakened body as the impact forces acting on 
the retainer arm attempt to bend the arm. 

To limit the rotational travel of the cam and thus, of the retainer, an arcuate portion of the 
cam is cutout defining two edge walls 125, only one of which is shown in FIG. 1, at either end 
of the cutout. In addition, a groove 127 is formed on the back surface of the arm. A stop 
member 128 is fitted into the groove and extends into the arcuate cutout on of the cam. The 
groove is swaged to hold the stop in place. Cam rotation is stopped when the cam edge walls 
125 engage the stop member 128. 

In another type of galley retainer whose body and arm are shown in cross-section in FIG. 
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2, an axial bore 131 is formed in the body 130 of the retainer extending from the rear face 132 
to the front face 134 of the body to accommodate a bushing (not shown) which accommodates 
a shaft (not shown). A detent mechanism is housed in a chamber 136. The chamber is formed 
by a two step process at the rear face of the retainer. First a groove 138 is machined from the 
rear face of the retainer arm. A spring 133 is placed in the groove on top of which is fitted a 
detent ball 135. Second, the groove is covered by a plate 140 which is fastened to the retainer 
arm with a fastener 141. 

An upper portion 142 of the bore near the rear face is machined to a radius larger than the 
radius of the bore forming an arcuate path for accommodating a rotation limiting mechanism. 
Consequently, thickness of the upper portion 144 of the bore wall is thinned out. When the 
impact loads are acting on the arm, the shaft and bearing react these impact loads on the upper 
portion of the bore at the rear face of the retainer. Consequently, cracks form at the thinned 
upper portion 144 of the wall of the bore eventually resulting in the tearing of the upper portion 
of the wall and the failure of the retainer. 

As can be seen both of the exemplary current retainers are prone to failure due to their 
design. Another problem with current retainers is that is that the bushing or cam is not fixed in 
a transverse direction relative to the retainer. Thus during installation care must be taken to 
ensure that the cam or bushing is not separated from the retainer which may result in the loss of 
the ball bearings and other componentry. This make makes the installation process more 
difficult. Moreover, the exemplary current retainers require excessive manufacturing steps. 

A retainer of the present invention comprises an elongated retainer arm portion 1 0 which 
is integral and extends from body portion 12 (FIGS. 3, 4 and 5). An axial bore 14 is formed in 
the body for receiving a bushing (or cam) 16 and a stud 18 (FIG. 5). The arm and body are 
preferably formed from a single piece of material. 

The bushing comprises a first section 1 5 having a diameter larger than the diameter of the 
axial bore and a second section 17 having diameter slightly smaller than the diameter of the axial 
bore (FIG. 6A). The bushing second end is inserted into the axial bore from the rear face 21 of 
the retainer (FIG. 4). The first section remains external to the axial bore. The bushing contains 
a central bore 20. Once the bushing is mounted in the axial bore 14 in the body, the stud 18 is 
fitted through the bushing bore 20 from the retainer front face 22 and extends beyond the rear 
face 21 of the retainer (FIG 5). The stud end portion 19 extending beyond the rear face of the 
retainer is threaded for threading into a threaded opening formed on a galley surface during 
retainer to galley installation. The bushing has one or two machined in place, anti-rotation pins 
24 (FIGS. 6A and 6D). Each pin fits into a hole located in the galley surface to prevent the 
bushing from rotating with respect to the galley surface. Each anti-rotation pin includes a 
sufficient corner radius 26 that reduces the possibility of shearing or bending in normal service. 

The bushing further includes a plurality of slots 28 positioned radially around the 
circumference of the bushing which cooperate with a ball detent 30 located within an angled bore 
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1 32 formed through the axial bore (FIGS. 3, 5, 6A and 6B). The ball detent comprises a ball 

bearing 34 and a spring 36 positioned within the angled bore 32 which urges the ball towards the 
bushing as shown in FIG. 5. The slots 28 in the bushing allow the retainer to be rotated to 
various desired positions where the ball bearing engages the slots. Each slot defines a desired 

5 position. One or multiple slots may be formed depending on the number desired positions. For 
example, if two positions are desired, then only two slots need to be formed on the bushing. The 
relative spacing of the slots is defined by the amount of rotation desired between each position. 
Instead of slots other openings may be formed radially around the circumference of the bushing. 
Slots or other types of openings are preferred over grooves because they provide for a more 

1 0 positive engagement with the ball because a portion of the ball is able to penetrate entirely the 
slot or opening. 

The angled bore 32 is formed by drilling through the axial bore lower wall 33 from the 
rear face 21 of the retainer. Some current retainers, as for example the retainer shown in FIG.2, 
have a detent mechanism housed in a chamber formed by machining a groove machined through 

1 5 the rear face of the retainer, covering the groove with a plate and then fastening the plate to the 
retainer using a fastener. By forming an angled bore by angularly drilling through the horizontal 
bore, the present invention retainer allows for a reduction in the retainer weight by not requiring 
additional parts, namely the cover and fastener, and also simplifies assembly by not requiring 
the additional steps of forming a cover and then fastening the cover to the retainer. 

20 The retainer of the present invention also incorporates a rotation limiting mechanism. The 

rotation limiting mechanism comprises an arcuate groove 38 formed in the retainer body at an 
upper portion of the axial bore 14 near the front face 22 of the retainer (FIGS. 3, 4 and 5). The 
mechanism also includes a ball bearing 40 seated within a groove 42 formed in the end of the 
bushing 16 (FIGS. 5, 6A, 6C and 6D). The ball bearing 40 rides in the arcuate groove 36. The 

25 upper wall 39 of the arcuate groove 38 retains the ball bearing 40 within the groove 42 
preventing the ball bearing from unseating from the groove 42. As the bushing is rotated relative 
to the body, the ball bearing 40 travels along the arcuate groove. Rotation is limited, i.e., stopped, 
by the end walls 41 of the arcuate groove which stop the travel of the ball bearing and thus the 
relative rotational travel between the bushing and body (FIG. 4). 

30 One or multiple grooves 42 may be formed radially around and at the end of the bushing 

(FIG. 6C). In this regard, the stops provide by the rotation limiting mechanism can be changed 
by seating the ball bearing 40 in a different groove 42. In alternate embodiments, the arcuate 
groove maybe formed at any other location around the axial bore 14 near the retainer front face. 
By forming the rotation limiter arcuate groove 38 nearer the front face of the retainer, the 

35 thickness of the load bearing bore wall 52 near the rear face of the retainer is kept to a maximum 
increasing the wall's resistance to crack growth and failure (FIGS. 3 and 5). 

Once the ball bearing 40 is seated in the groove 42 within the arcuate groove 36, the end 
43 of the bushing is preferably swaged for retaining the ball bearing 40 within the slot 42 and 
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1 arcuate groove 36, and thereby retaining the bushing within the axial bore. In this regard, the 

bushing and ball bearings, i.e., the detent mechanism ball bearing 34 and the rotation limiting 
mechanism ball bearing 40, are securely retained by the retainer components, thereby simplifying 
the installation process of the retainer to the galley, as well as eliminating the possibility of 

5 accidental disassembly of the ball detent, bushing and rotation limiter. 

An optional cap 44 having an O-ring 46 around its perimeter can be positioned in the end 
of the axial bore at the front face 22 of the retainer body to cover the end face 47 of the pin to 
minimize the trapping of dirt and other contaminants within the axial bore (FIGS. 5 and 7). To 
accommodate the O-ring, the cap is formed with a circumferential groove 45 as shown in FIG. 7. 

10 A circumferential groove 50 may be formed on the axial bore inner surface near the front face 
of the retainer to accommodate the O-ring. In this regard, when the cap is in position covering 
the axial bore, a portion of the O-ring is seated in the circumferential groove 45 of the cap and 
a portion is seated in the circumferential groove 50 in the axial bore interlocking the cap to the 
retainer;*' 1 

1 5 The tip 70 of arm 1 0 of the retainer is wider than the arm and is rounded to reduce the risk 

of injury to the operator of the retainer or to aircraft passengers (FIG. 4). The tip circumference 
spans, about two thirds of a circle. Moreover, the arm and tip intersection is defined by smooth 
radii 72. 

Although the present invention has been described and illustrated to respect to multiple 
20 embodiments thereof, it is to be understood that it is not to be so limited, since changes and 
modifications may be made therein which are within the full intended scope of this invention as 
hereinafter claimed. 



25 



30 



35 
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1 . A galley retainer for restraining a moveable object, the retainer comprising: 

a body having a rear face for facing toward the moveable object and a front face; 
5 an arm extending from the body; 

a bore formed through the body extending between the front and rear faces; 
a hole formed through the bore extending diagonally into the body; 
a spring fitted in the hole; 
a first ball seated on top of the spring; 
1 0 an arcuate path formed at a portion of the bore nearer the front face of the body; 

a bushing fitted in the bore from the rear face of the retainer, wherein the body can 
rotate relative to the bushing, the bushing comprising, 

a first larger diameter portion having an outer diameter not smaller than the 
diameter of the bore, the first portion having an opening, wherein the first portion is external of 
1 5 the bore, 

a second smaller diameter cylindrical portion extending from the first 
portion, the second portion having a thickness, a central opening, and an outside diameter smaller 
than the inside diameter of the bore, wherein the second portion extends to the arcuate path 
formed in the body, and wherein the central opening of the second portion is aligned with the 
20 opening through the first portion defining a bushing bore, 

at least one opening formed through the thickness of the second portion 
outer surface for engaging the first ball, 

at least one groove formed on the second portion outer surface at a location 
distal from the first larger diameter portion, and 
25 a second ball seated at the groove and extending into the arcuate path; and 

a stud fitted through the bushing bore from the second diameter section and 
extending beyond the first diameter section. 

2. A retainer as recited in claim 1 wherein the at least one opening is a slot penetrating 
30 through the thickness of the second cylindrical portion. 

3. A retainer as recited in claim 2 comprising a plurality of slots radially and 
equidistantly oriented around the second cylindrical portion for engaging the first ball. 

35 4. A retainer as recited in claim 1 wherein the end of the cylindrical second portion 

of the bushing distal of the first portion is swaged for retaining the bearing in the body bore. 
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5. A retainer as recited in claim 1 further comprising a cover covering the body bore 
at the front face of the body. 

6. A retainer as recited in claim 5 further comprising: 
a circumferential groove formed around the body bore near the front face of the 

retainer; 

a circumferential groove formed around cap; and 

a seal seated in the circumferential groove of the cap and seated in the 
circumferential groove formed in the body bore. 

7. A retainer as recited in claim 1 further comprising a pin extending axially from the 
first portion of the bushing in a direction away from the second portion of the bushing. 

8. A retainer as recited in claim 1 wherein the arcuate path is formed at an upper 
1 5 portion of the axial bore nearer the front face of the body. 

9. A retainer as recited in claim 1 wherein the arm comprises a rounded tip portion 
having a diameter longer than the width of the arm measured across a front face of the arm at a 
location adjacent to the tip portion. 

20 

1 0. A galley retainer for restraining a moveable object, the retainer comprising: 

a body having a rear face for facing toward the moveable object, a front face, and 
a bore extending from the front to the rear face, wherein the body has an upper wall wherein the 
thickness of the upper wall is maximum at the rear face; 
25 an arm extending from the body lower portion; 

a hole formed through the bore extending diagonally into the body toward the arm; 

a spring fitted in the hole; 

a ball seated on top of the spring; 

a bushing fitted in the bore from the rear face of the retainer wherein the body can 
30 rotate relative to the bushing, the bushing comprising, 

a first larger diameter portion having a diameter not smaller than the 
diameter of the bore and having an opening, the first portion remaining external of the bore on 
the rear face side of the retainer; 

a second smaller diameter cylindrical portion having an opening and a 
35 thickness extending from the first portion, the second portion having an outside diameter smaller 
than the inside diameter of the bore, wherein the second portion extends to arcuate path formed 
in the body, and wherein the opening of the second portion is aligned with the opening through 
the first portion defining a bushing bore; and 
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at least one depression formed on the second portion through its thickness 
for engaging the ball; and 

a stud fitted through the bushing bore from the second diameter section and 
extending beyond the first diameter section. 

11. A retainer as recited in claim 10 wherein the depression is a slot. 

12. A retainer as recited in claim 10 further comprising: 

an arcuate path machined from a portion of the body bore nearer the front face of 

the body; 

at least one groove formed on the bushing second portion outer surface at a location 
distal from the first larger diameter portion; and 

a ball seated on the groove and extending into the arcuate path. 

13. A retainer as recited in claim 12 wherein the arcuate path is formed at an upper 
portion of the body bore nearer the front face of the body. 

14. A retainer as recited in claim 1 0 wherein the end of the cylindrical second portion 
of the bushing distal of the first section is swaged for retaining the bearing in the body bore. 

15. A retainer as recited in claim 1 0 further comprising a cover covering the body bore 
from the front face of the body. 

16. A retainer as recited in claim 1 5 further comprising: 

a circumferential groove formed around the body bore near the front face of the 

retainer; 

a circumferential groove formed around on the cap; and 

a circumferential seal seated on the circumferential groove formed in the cap, and 
seated in the circumferential groove formed in the bore. 

17. A retainer as recited in claim 10 further comprising a pin extending axially from 
the first portion of the bushing in a direction away from the second portion of the bushing. 

18. A retainer as recited in claim 1 0 wherein the arm comprises a rounded tip portion 
having a diameter longer than the width of the arm measured across a front face of the arm at a 
location adjacent to the tip portion. 
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1 1 9. A galley retainer for restraining movable objects, the retainer comprising: 

a body having a rear face for engaging and restraining a moveable object, a front 
face and a bore extending from the front face to the rear face, wherein the body has an upper wall 
wherein the thickness of the upper wall is maximum at the rear face; 
5 an arm extending from the body lower portion; 

a bushing having a bore and fitted into the body bore, wherein the body can rotate 
relative to the bushing; 

means for releasably engaging the bushing to the body at predetermined locations; 

and 

10 a stud fitted through the bushing bore from the front face of the retainer and 

extending beyond the rear face of the retainer. 

20. A retainer as recited in claim 1 9 wherein the means comprises a detent mechanism 
fitted into a hole extending diagonally from an inner surface of the bore into the body;- - 

15 

21. A retainer as recited in claim 1 9 further comprising rotation limiting means within 
the horizontal bore for limiting the amount of rotation of the body relative to the bushing. 

22. A retainer as recited in claim 21 wherein the rotation limiting means is located 
20 nearer the front face of the retainer. 

23. A retainer as recited in claim 1 9 wherein the bushing is axially fixed relative to the 

body. 

25 24. A retainer as recited in claim 1 9 further comprising a cover covering the body bore 

from the front face of the body. 

25. A retainer as recited in claim 1 9 wherein the arm comprises a rounded tip portion 
having a diameter longer than the width of the arm measured across a front face of the arm at a 
30 location adjacent to the tip portion. 



35 
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